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In this issue of Thorax Kamps et al 1 point out that current guidelines for the management of asthma in children frequently advocate the use of home monitoring of lung function. This is supposed to provide an objective measurement of the status of the child's asthma that can be used to guide therapy. This situation has come about partly as a "trickle down" from guidelines for managing asthma in adults and partly through a recognition that many children have a poor ability to perceive and accurately report airway obstruction. 2 An objective measure of asthma severity should therefore allow for more eVective asthma management with a reduction in mortality and morbidity. Home monitoring with a portable peak expiratory flow (PEF) meter has been advocated as such a measure and included in many asthma management plans. In theory, PEF monitoring can provide both an indication of the degree of airway obstruction and an indication of variability of the obstruction. The rationale for using PEF variability is that it correlates, although weakly, with asthma symptoms and airway hyperresponsiveness. [3] [4] [5] [6] Portable PEF meters suitable for use in the home have been available for some time.
Despite the widespread incorporation of PEF monitoring into paediatric asthma management guidelines, no convincing evidence has been produced either to validate its use or to show that it improves asthma management. There is, however, a growing body of evidence to the contrary. Studies have shown that changes in PEF do not always reflect changes in lung function. We compared PEF measured with a portable PEF meter with that measured with an electronic spirometer under controlled conditions in a boarding school and found frequent discrepancies between PEF and "true lung function". 7 During this study PEF monitoring detected only six out of 15 episodes of clinically important deterioration in lung function. Clinically significant falls in PEF were found to occur in the absence of changes in lung function, and significant falls in lung function occurred that were not reflected by a fall in PEF. 7 Other studies have shown that correcting for errors in PEF would dramatically change the treatment choices in self-management plans. 8 PEF is a relatively insensitive measure of airway calibre. With the advent of inexpensive portable spirometers, forced expiratory volume in one second (FEV 1 ) may be a better measure of lung function for home monitoring. However, there is more to home monitoring of lung function than the accuracy of the instrument used. Other potential problems are compliance with the monitoring and technical expertise in performing lung function manoeuvres. In adults, short term compliance with twice daily measurements is quite good but is down to 33% by 12 months. 9 This finding came from a well motivated study group enrolled in a clinical trial who had taken part in an asthma education programme. In this issue of Thorax Wensley and Silverman 10 show that children are capable of maintaining the technical quality of their manoeuvres over 4 months but, like adults, their compliance decreases after 4 weeks. This paper adds to the evidence produced by Pelkonen et al 11 that children aged 5-10 years can reliably perform reproducible spirometric tests during home monitoring. However, the question remains: what evidence is there that measuring lung function regularly will improve asthma management?
A Cochrane review of health outcomes of selfmanagement education and regular medical review assessed 25 trials in adults.
12 Self-management education, which involved self-monitoring by either PEF or symptoms, resulted in reduced hospital admissions, emergency visits, unscheduled visits to the doctor, days oV work or school, and nocturnal asthma. No diVerence in outcomes was noted whether PEF or symptom monitoring was used. The factors that have been shown to improve health outcomes are self-management education that includes a written action plan, self-monitoring (PEF or symptoms), and regular medical review.
In children one study showed that regular monitoring of PEF did not provide any additional benefit to daily recording of symptoms and use of bronchodilators. 13 Another study has shown that a self-management education programme which did not include home monitoring of lung function was able to reduce the number of emergency room visits.
14 There is therefore currently no evidence that home monitoring of lung function by PEF or spirometry improves asthma management.
Further compounding this problem are the data presented in this issue of Thorax by Kamps et al.
1 They show that the information provided in a PEF diary by apparently well motivated children with asthma and their families is unreliable. Not only do patients cheat by inventing PEF values, but they also misreport the readings they have made. In this 4 week study the actual compliance, judged by covert monitoring with a microchip, was substantially lower (77.1 (20.5)%) than the reported compliance on the PEF diary (95.7 (9.1)%). In the first week of study only 56% of PEF readings reported in the diary were accurate, with incorrectly recorded and fabricated values accounting for the discrepancies. The situation was marginally better in the half of the study group who were explicitly advised that the PEF diaries were going to be used to guide adjustments to their asthma management. Systemic eVects of inhaled corticosteroids are milder in asthmatic patients than in normal subjects L Fabbri, R Melara
Inhaled glucocorticosteroids are the first line antiinflammatory agents for the long term treatment of asthma. 1 2 They are also frequently prescribed in chronic obstructive pulmonary disease (COPD), 3 even if their eYcacy in this condition is still controversial. 4 The inhalatory mode of administration maximises the delivery to the airways and minimises the systemic delivery of glucocorticosteroids, increasing the therapeutic ratio. 5 However, long term treatment of asthma 6 and COPD 7 with inhaled corticosteroids is associated with a significant risk of dose related systemic adverse events. This risk is particularly worrying in patients with moderate to severe asthma who require continuous treatment with high dose inhaled steroids to keep the disease under control and to prevent exacerbations, and who also require recurrent cycles of systemic glucocorticosteroids to treat exacerbations. 2 3 The biomarkers most frequently used to assess systemic availability of glucocorticosteroids are serum cortisol, urinary cortisol and its metabolites, and serum osteocalcin. The most worrying potential systemic eVects are osteoporosis, growth suppression, adrenal insuYciency, cataracts, and glaucoma. 8 Several studies have assessed the systemic activity of inhaled steroids by looking at short term eVects in normal subjects and/or mild asthmatics, with the assumption that results obtained in normal subjects could be transferred to more obstructed subjects such as those with moderate to severe asthma. 8 By contrast, recent studies have clearly shown that the systemic availability of inhaled glucocorticosteroids, and particularly fluticasone, is substantially less in patients with moderate to severe asthma than in normal subjects, 9 which suggests that results obtained in normal subjects (and perhaps asthmatic subjects with normal lung function) should not be used to predict systemic activity in patients with moderate to severe asthma. Inhaled steroids such as budesonide and fluticasone are potent locally and are almost entirely transformed into inactive metabolites in the liver, so that their systemic bioavailability is almost entirely due to their absorption by the lung. 5 The absorption through the lung depends on several factors, including mode of inhalation, particle size of the aerosol, and degree of airflow limitation of the subjects examined.
In this issue of Thorax Harrison et al
10 report that the systemic availability of inhaled fluticasone is higher in normal subjects than in patients with moderate to severe asthma, confirming that normal subjects are more sensitive than asthmatics to the systemic eVects of this inhaled glucocorticosteroid. In fact, they found that treatment for 7 days with 1 mg/day inhaled fluticasone led to lower total cortisol metabolites in normal subjects than in those with asthma. They also found that budesonide was not associated with more systemic eVects in normal subjects, suggesting that diVerences in the response may also be related to the type of steroid used.
The study certainly provides interesting results of clinical relevance. Indeed, it is reassuring to learn that patients with moderate to severe asthma-who require larger doses of inhaled steroids and, specifically, of fluticasone which has been shown to be particularly eVective in patients with moderate to severe asthma 11 -are at lower risk of systemic eVects. This reassuring message is in contrast to previous messages, mostly derived from studies in normal subjects, that suggested 4-5 times more systemic availability of fluticasone than of budesonide. 8 The merit of the study by Harrison et al 10 is that it clarifies the discrepancies of previous studies by showing that these discrepancies were the result of the diVerent types of subjects examined and also, at least in part, of the use of diVerent glucocorticosteroids.
The second important clinically relevant message of this study is that the larger systemic availability of fluticasone in normal subjects would suggest that fluticasone should not be used at high doses in asthmatic subjects with preserved lung function and that its dose should be reduced as lung function improves. Thus, fluticasone should be preferred in patients with moderate to severe asthma, not only because it is eVective but also because it has similar systemic availability to budesonide and less eVect on bone metabolism.
The larger eVect of budesonide on osteocalcin suggests a higher risk of osteoporosis and fractures in patients treated with high dose budesonide. However, this eVect was seen at doses of budesonide that are recommended only in patients with moderate to severe asthma. Indeed, long term treatment with regular doses of inhaled budesonide has recently been shown to be devoid of significant eVects on growth in children with asthma. 12 13 The study by Harrison et al 10 has some limitations and its conclusions need some consideration. The doses of fluticasone and budesonide used in the study were not equivalent as fluticasone has been shown to be at least twice as potent as budesonide and thus the better eYcacy of fluticasone after 4 weeks of treatment simply reflects the diVerent potency of the two steroids. 2 5 8 Also, the two steroids were delivered through their respective devices which have markedly diVerent characteristics. 14 15 Indeed, the smaller proportion of low fine respirable particles delivered by the Diskus might contribute to the lower lung absorption in asthmatic patients with obstructed airways. Finally, baseline values of urinary total cortisol metabolites were lower in asthmatic patients than in normal subjects as the asthmatic patients were already receiving regular treatment with inhaled steroids. Thus, it is possible that the larger systemic eVect observed in normal subjects is, at least in part, related to higher baseline values, and that a similar initial eVect might be observed in asthmatic subjects before starting treatment with inhaled corticosteroids.
The main message of the study of Harrison et al 10 is that systemic bioavailability of steroids should not be assessed in normal subjects but rather in subjects with asthma of diVerent severity using a sensitive biomarker of systemic availability-their suggestion is to use urinary total cortisol metabolites. An important question is whether this marker is useful, not only in predicting the systemic eVects associated with long term treatment with high dose steroids in a group of asthmatic subjects, but whether it may also predict the risk of systemic eVects of inhaled steroids in individual patients.
Taking into account the fact that high doses of inhaled steroids are the most eVective treatment for moderate to severe asthma, we badly need an early marker of systemic availability to be used in individual patients to predict the risk of systemic eVects. 
